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DETAILED ACTION 



Claim Rejections - 35 USC §112 

Applicants amendment received 18 April 2006 has overcome the 35 U.S.C. 112, 
first paragraph rejection sent 20 January 2006. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 4, 10, 19, 20, 22, 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wuu et a!., US Patent No. 6,222,214 B1 in view of Lee et al., US 
Patent No. 6,737.305 61. 

Wuu teaches, limitations from claim 1 , a manufacturing method of a thin film 
transistor (TFT), comprising: 
in fig. 6, forming a gate 14 over a substrate 10; 

forming an inter-gate dielectric layer 16 over the substrate covering the gate; 
forming a channel layer 18 over a portion of the inter-gate dielectric layer at least over 

■ 

the gate, wherein the channel layer is or comprises a lightly doped amorphous silicon 
layer, col. 5, line 39 - col. 6, line 15, 
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and the step of forming the channel laver comprises: 

forming a first lightly doped sub-amorphous silicon layer, lower portion of 18, over the 
portion of the inter-gate dielectric layer at a first deposition rate, formed by LPCVD: and 
forming a second lightly doped sub-amorphous silicon layer, upper portion of 18, over 
the first lightly doped sub-amorphous silicon layer at a-second deposition rate, fonned 
by LPCVD, col. 5, lines 39-57; and 

forming source/drain regions, part of 18, col. 5, lines 66 - col. 6. line 15, wherein the 

source/drain regions are separated by a distance; 

limitations from claims 2, 20. the manufacturing method of claims 1,19, wherein 
the channel layer comprises an N-type lightly doped amorphous silicon layer, col. 
5, lines 39-56; 

limitations from claim 4, 22, the method of claims 1,19, wherein the channel 
layer Is doped with phosphorus atoms at a concentration of phosphorous atoms 
is in the range of about 1E17 atom/cm^ to about IBIS atom/cm^: about 1E16 
atom/cm^ to 1 El 8 atom/cm^; 

limitations from claim 10, 24, the manufacturing method of claims 1,19, further 
comprising a step of forming, in fig. 7, a protection layer 22 over the substrate 
after the step of forming the source/drain regions covering the source/drain 
regions, the channel layer and the inter-gate dielectric layer, col. 6, line 33 - col. 
7, line 3. 
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Wuu does not specify forming source/drain region over the channel layer. While 
contacts for the source/drain regions are necessary for the device to be operational, Lee 
actually specifies it. 

Lee teaches a manufacturing method of a thin film transistor (TFT), comprising: 
col. 4, line 54 - col. 5, line 61 , in fig. 4A, forming a gate 102 over a substrate 100; 
in fig. 4B, forming an inter-gate dielectric layer 104 over the substrate covering the gate; 
in fig. 4C, forming a channel layer 106 over a portion of the inter-gate dielectric layer at 
least over the gate, wherein the channel layer is or comprises a lightly doped 
amorphous silicon layer, col. 5, lines 4-18; and 

in fig. 4E, forming source/drain regions over the channel layer with ohmic contacts, the 
contacts and interconnects being regions of the source/drain features (not shown but 
describes) col. 5, lines 25-32, wherein the source/drain regions are separated by a 
distance; 

limitations from claim 9, the manufacturing method of claim 1, further comprising 

a step of forming, in fig. 4E an ohmic contact layer (not shown, but described) 

over the channel layer between the step of forming the channel layer and the 

step of forming the source/drain regions 108, col. 5, lines 25-32; 

limitations from claim 19, further comprising a step of forming, in fig. 4E an ohmic 

contact layer (not shown, but described) over the channel layer, col. 5, lines 25- 

32. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this OfTice action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 5-7. 21. 23, 26. 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wuu in view of Lee as applied to claims 1, 2, 4, 10, 19, 20, 22, 24 
above, and further in view of Yang et al., US Publication No. 2002/0102781 A1 . 

Lee teaches, 

limitations from claims 6 and 7, the manufacturing method of claim 1 ; wherein the 

» 

step of forming the channel layer comprises performing a chemical vapor 
deposition (CVD) process using a reaction gas mixture comprising a silane 
(SiH4). hydrogen (H2), col. 5, lines 55-61. 

Neither Wuu nor Lee specifies using phosphine or boroethane, but Yang does. 
Yang teaches limitations from claims 3, 21 the manufacturing method of claim 1,19, 
wherein the channel layer comprises a P-type lightly doped amorphous silicon layer; p. 
2,1125; 

doping the amorphous silicon channel layer of the TFT with phosphine for an n-type 
TFT or boroethane for a p-type TFT, p. 2, H 25; 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to recognize that combining Yang's process with Lee's invention 
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would have been beneficial because the well-known industry dopants are readily 
available and cost effective. 

Neither Wuu, Lee nor Yang specify for claims 5, 23, the concentration of the 
dopants, or claims 6, 7, 26, 27, the ratio of the reactants. However, the practitioner may 
optimize these ranges: 

"Normally, it is to be expected that a change in temperature, or in concentration, 

or in both, would be an unpatentable modification. Under some circumstances, 

however, changes such as these may impart patentability to a process if the particular 

ranges claimed produce a new and unexpected result which is different in kind and not 

merely degree from the results of the prior art . . . such ranges are termed 'critical , 

ranges' and the applicant has the burden of proving such criticality . . . More 

particularly, where the general conditions of a claim are disclosed in the prior art, it is 

not inventive to discover the optimum or workable ranges by routine experimentation." 

In re Aller 105 USPQ 233, 255 (CCPA 1955). See also In re Waite 77 USPQ 586 
(CCPA 1948); In re Scherl 70 USPQ 204 (CCPA 1946): In re Irmscher 66 USPQ 314 
(CCPA 1945); In re Norman 66 USPQ 308 (CCPA 1945); In re Swenson 56 USPQ 
372 (CCPA 1942); In re Sola 25 USPQ 433 (CCPA 1935); In re Drevfus 24 USPQ 
52 (CCPA 1 934). 

Note that the specification contains no disclosure of either the critical nature of 
the claimed dimensions of any unexpected results arising there from. Where 
patentability is aid to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that the chosen dimensions are 
critical. In re Woodruff . 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 
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Whereas the doping concentrations maybe optimized by the practitioner, the 
claimed ranges are already well within the industry standard. Proffered as evidence 
only is Lee et al., US Publication No. 2004/0046171 A1. Lee (171) in figs. 4F and 4G. 
the active layer 41 is an amorphous silicon above substrate 40, and contains either 
phosphorus doping in the range of 1 X 10^^ IX 10^^ ions/cm^ or boron doping in the 
range of 1 X 10^^ IX 10^^ ions/cm^. As such lightly doped' is contained within a 
standard doping concentration. 



Response to Arguments 

Applicant's arguments filed 18 April 2006 have been fully considered but they are 
not persuasive. Applicant argues that Lee does not teach a lightly doped amorphous 
channel between the source/drain region, and that neither Wuu nor Lee teach forming a 
first lightly doped sub-amorphous silicon layer over the portion of the inter-gate dielectric 
layer at a first deposition rate, and forming a second lightly doped sub-amorphous 
silicon layer, over the first lightly doped sub-amorphous silicon layer at a-second 
deposition rate. 

Examiner concedes that neither Wuu nor Lee teach all the limitations 
enumerated by the independent claims. Yet, one would not expect this in a §103 
rejection (see below). 
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Wuu teaches a lightly doped amorphous region between the source and the 
drain regions. While Wuu does not specify the source/drain regions are over the 
channel, Lee does specify contacts with interconnects over the source/drain region 
which are necessary for the Wuu device to function. 

As for the sub-amorphous layers, Wuu does form two sub-amorphous layers the 
second over the first, both parts of 18. Examiner notes the claims specify neither the 
thickness nor any distinguishing features between the deposition rates. While Wuu 
does not specify a deposition rate some rate must be associated with the deposition for 
the LPCVD method. 

As a rule, obviousness is based upon what the ''references takes collectively 
would suggest to those of ordinary skill in the art." In re Rosselet, 146 USPQ 183, 186 
(CCPA 1965). Furthemnore, one cannot show non-obviousness by merely attacking 
references individually where the rejections are based on combinations of references. 
In re Keller, 208 USPQ 871 (CCPA 1981); In re Merck & Co., Inc., 231 USPQ 375 (Fed. 
Cir. 1986). Instead, there must be an absence of "some teaching, suggestion or 
incentive supporting the prior art combination that produces the claimed invention." In re 
Bond, 15 USPQ2d 1566, 1568 (Fed. Cir. 1990). "Just as piecemeal reconstruction of 
the prior art by selecting teachings in light of [the] disclosure is contrary to the 
requirements of 35 USC § 103, so is the failure to consider as a whole the references 
collectively as well as individually." In re Passal, 165 USPQ 720, 723 (CCPA 1970). 

For the above reasons, the rejection is deemed proper. 
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Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William M. Brewster whose telephone number is 571- 
272-1854. The examiner can normally be reached on Full Time. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



3 May 2006 
WB 



mum M. BREWSTER 
PRIMARY EXAMINER 



